Using an empirical relation between the broad line region size and optical continuum luminosity, we estimated the black hole mass and accretion rate for 135 AGNs with double-peaked broad emission lines in two samples, one from the SDSS and the other from a survey of radio-loud broad emission line AGNs. With black hole masses in a range from 3 × 10 7 M ⊙ to 5 × 10 9 M ⊙ , these AGNs have the dimensionless accretion rates (Eddington ratios) between 0.001 ad 0.1 and the bolometric luminosity between 10 43 erg/s and 10 46 erg/s, both being significantly larger than those of several previously known low-luminosity (L bol < 10 43 erg/s) double-peaked AGNs. The optical-X-ray spectra indices, α OX , of these highluminosity double-peaked AGNs is between 1 and 1.9, systematically larger than that of low-luminosity objects which is around 1. Modest correlations (with Spearman's rank correlation coefficient of 0.60) of the α OX value with the Eddington ratio and bolometric luminosity have been found, indicating that doublepeaked AGNs with higher Eddington ratio or higher luminosity tend to have larger α OX value. Based on these results we suggested that the accretion process in the central region of some high-luminosity double-peaked emission line AGNs (especially those with Eddington ratio larger than 0.01) is probably different from that of low-luminosity objects where a well-known ADAF-like accretion flow was thought to exist. It is likely that the accretion physics in some high-luminosity double-peaked AGNs is similar to that in normal Type 1 AGNs, which is also supported by the presence of possible big blue bumps in the spectra of some double-peaked AGNs with higher Eddington ratios. We noticed that the prototype double-peaked emission line AGN, Arp 102B, having black hole mass of 10 8 M ⊙ and dimensionless accretion rate of 0.001, may be an "intermediate" object between the high and low luminosity double-peaked AGNs. In addition, we found an apparent strong anti-correlation between the peak separation of doublepeaked profile and Eddington ratio (with Spearman's rank correlation coefficient -2 -of −0.79). But such an anti-correlation is probably induced by a strong correlation between the peak separation and emission line widths and needs to be confirmed by future works. If it is real, it may provide us another clue to understand why double-peaked broad emission lines were hardly found in luminous AGNs with Eddington ratio larger than 0.1.
of −0.79). But such an anti-correlation is probably induced by a strong correlation between the peak separation and emission line widths and needs to be confirmed by future works. If it is real, it may provide us another clue to understand why double-peaked broad emission lines were hardly found in luminous AGNs with Eddington ratio larger than 0.1.
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Introduction
A small number of AGNs display double-peaked broad emission line profiles in their optical spectra (Eracleous & Halpern 1994 . These double-peaked emission lines are usually attributed to the line emission from some parts of accretion disks at a distance of several hundreds to thousands gravitational radius R g (defined as GM BH /c 2 where M BH is the black hole mass) away from the central black hole (Chen, Halpern & Fillippenko 1989; Halpern 1990 ). The rotation of photoionized materials in the disk naturally results in two (redshifted and blueshifted) peaks of emission lines. Therefore these double-peaked line profiles are often regarded as one of the evidences for the existence of accretion disks in AGNs. Although the disk origin of double-peaked emission lines is mostly favorite, some other alternatives, such as two broad line regions involving supermassive binary black holes (Begelman, Blandford & Rees 1980) , a bipolar outflow (Zheng, Binette & Sulentic 1990) , and an anisotropic illuminated broad line region (Goad & Wanders 1996) , also exist in the literature.
So far about 150 double-peaked broad emission line AGNs have been discovered. In a completed survey, Eracleous & Halpern (1994 have found 26 double-peaked broad emission line objects from 106 radio-loud AGNs. The double-peaked profiles of 60% of these 26 objects can be well fitted with the Keplerian rotating accretion disk model. Recently Strateva et al. (2003) presented a new sample of 116 double-peaked Balmer line AGNs selected from the Sloan Digital Sky Survey (SDSS). The profiles of most of these objects can be well fitted with the disk emission model, showing that the double-peaked emission lines are probably produced in the disk part with inner radius of several hundreds of R g and outer radius of several thousands of R g . Although 76% of the SDSS double-peaked objects are radio-quiet, they are 1.6 times more likely to be radio sources than other AGNs. The luminosities of these SDSS double-peaked sources are medium (∼ 10 44 erg/s) and only 12% of them are classified as LINERs (Strateva et al. 2003) . On the other hand, doublepeaked broad emission lines have been also found in some nearby galaxies, including NGC 1097 (Storchi-Bergmann, Baldwin & Wilson 1993) , M81 (Bower et al. 1996) , NGC 4450 (Ho et al. 2000) , and NGC 4203 . These objects are all classified spectroscopically as Type 1 LINERs and have much lower nuclear luminosity (< 10 43 erg/s) and smaller Eddington ratios (< 10 −3 ) (Ho et al. 2000) . Together with their relatively flat broad band continuum (Optical-X-ray spectral index α OX = 0.9−1.1, Ho et al. 2000) , these properties suggests that the accretion process in the nuclei of these low-luminosity objects may be in a form of advection-dominated accretion flow (ADAF, see Narayan, Mahadevan & Quataert 1998 for a review). However, it is still not clear whether the high-luminosity (with bolometric luminosity L bol > 10 43 erg/s) AGNs with double-peaked broad emission lines have the same accretion physics as the low-luminosity ones. Strateva et al. (2003) have shown that α OX values for SDSS double-peaked AGNs are in the range of 1 to 2, with an average value of 1.4, which is significantly larger than that of low-luminosity double-peaked sources (α OX ∼ 1) but similar to that of normal type 1 AGNs (Mushotzky & Wandel 1989) . This implies that the accretion physics may be different in the high-luminosity and low-luminosity double-peaked AGNs.
To understand better the nature of the double-peaked AGNs, we need to know some fundamental parameters of them, especially the black hole mass and the accretion rate. Unfortunately, these parameters were known only for 4 low-luminosity sources (NGC 1097, M81, NGC4203, NGC 4450) and 3 high-luminosity sources (Arp 102B, Pictor A and 3C390.3) (see Malkan (1999) for 3C390.3 and Ho et al. (2000) for others). In this paper we estimate the black hole mass and Eddington ratio for 135 double-peaked AGNs in section 2 and compare the different physical properties of high-luminosity and low-luminosity double-peaked AGNs in section 3. We give the summary and discussion of our results in Section 4.
Black hole mass and accretion rate estimations
Several methods have been adopted to estimate the central black hole masses of AGNs. With the dynamic methods, black hole masses of several nearby AGNs, including a double peaked source M81 (NGC 3031), have been estimated (Kormendy & Gebhardt 2001) . Black hole masses of about 40 bright Seyfert 1 galaxies and nearby quasars have been derived with the reverberation mapping technique (Wandel, Peterson & Malkan 1999; Ho 1999; Kaspi et al. 2000) . Shortly after the confirmation of the applicability of a tight relation between the black hole mass and the bulge velocity dispersion to AGNs (Ferrerase et al. 2001; Tremaine et al. 2002) , a method of using such a relation to derive the black hole masses of AGNs from the measured central velocity dispersion was suggested and applied to about 70 Seyfert galaxies (Wu & Han 2001a; Woo & Urry 2002) . However, these methods are applicable to only several double-peaked AGNs and there is no estimate of black hole mass for most double-peaked AGNs.
Reverberation mapping studies of 34 AGNs revealed a significant correlation between the broad line region (BLR) size and the optical continuum luminosity (Kaspi et al. 2000) , namely,
Interestingly, a double-peaked broad line AGN, 3C 390.3 (with R BLR = 22.9 lightdays and L
5100Å
= 6.4 × 10 43 erg/s), is one of these AGNs and its observational data is well consistent with such an empirical relation. This may imply that we can use the R-L relation to estimate the BLR size from the optical continuum luminosity of high-luminosity double-peaked AGNs. On the other hand, the width (FWHM) of Balmer lines can be used to estimate the velocity dispersion of the BLR. Therefore, The virial mass of the central black hole can be estimated with
where V F W HM is the FWHM value of Balmer emission lines.
In the reverberation mapping studies, both R BLR and V F W HM are measured mostly from the broad H β emission line. Previous study has shown that there is a relation between the widths of H α and H β emission lines, namely V F W HM (H α ) = 0.873V F W HM (H β ) (Eracleous & Halpern 1994) . Kaspi et al. (2000) also derived a linear relation R BLR (H α ) = 1.19R BLR (H β ) + 13, which is equivalent to V F W HM (H α ) = 0.91V F W HM (H β ), consistent with the previous result. For the double-peaked AGNs in different samples, usually we have the measurement values of their broad H α emission line widths. By subtracting the starlight contribution and considering the Galactic extinction, we can also derive the optical continuum luminosity from their apparent magnitudes. Therefore the black hole masses of double-peaked AGNs can be obtained with Eqs. (1) and (2). Assuming a relation between the bolometric luminosity and the optical continuum luminosity, L bol ≃ 9L 5100Å (Kaspi et al. 2000) , we can estimate their Eddington ratios (defined asṁ = L bol /L Edd where L Edd is the Eddington luminosity given by L Edd = 1.26 × 10 46 erg/s(M BH /10 8 M ⊙ )), which measure the accretion rates of AGNs in Eddington unit. We noticed that the above formula for the conversion between the bolometric luminosity and optical nuclear continuum luminosity was obtained mainly for bright type 1 AGNs, which may not be applicable to all double-peaked AGNs. However, for high-luminosity double-peaked AGNs, the overall SED may not be too different from normal AGNs. Strateva et al. (2003) have shown that the average value of broad band spectral index α OX for the SDSS double-peaked AGNs is similar to normal type 1 AGNs. Only 12% of these SDSS AGNs can be classified as LINERs and most of them may be more similar as luminous broad line AGNs. Therefore, if the starlight contribution is subtracted, the average SED of high-luminosity double-peaked AGNs may be similar to that of type 1 AGNs and the difference in the conversion factor between the bolometric luminosity and nuclear optical continuum luminosity would not significantly change our main results. Now we apply the method to derive the black hole masses and accretion rates of doublepeaked AGNs in the SDSS. Strateva et al. (2003) have given the magnitudes (Galactic extinction corrected), redshifts and FWHM values of the double-peaked H α line for 109 SDSS AGNs (7 objects have no FWHM values among 116 AGNs in their table 3). From the g and r magnitudes of these AGNs (available in Tables 1 and 2 in Strateva et al. (2003) ), we can estimate the rest frame flux at 5100Å by the following formula:
Because the starlight fraction values are not available for the SDSS double-peaked AGNs, we assumed a typical value of starlight fraction of double-peaked AGNs as 0.33 (Eracleous & Halpern 2003) to estimate the luminosity of nuclear optical continuum at rest frame 5100Å (throughout the paper we adopted the Hubble constant as 75 km/s/Mpc and the deceleration parameter as 0.5). Using the conversion formula between the FWHM values of H α and H β lines,V F W HM (H α ) = 0.873V F W HM (H β ), we can estimate the black hole masses of the doublepeaked SDSS AGNs with Eqs (1) and (2). The Eddington ratios of these AGNs can be also derived if we adopted L bol ≃ 9L 5100Å (Kaspi et al. 2000) . The results and the related data of SDSS double-peaked AGNs are summarized in Table 1 . We can see that the black hole masses of these double-peaked AGNs are in the range from 4 × 10 7 M ⊙ to 5 × 10 9 M ⊙ , and their Eddington ratios are between 0.002 and 0.2. The average black hole mass of these 109 SDSS double-peaked AGNs is 10 8.74 M ⊙ and the average Eddington ratio is 10 −1.82 . The histograms of their black hole masses and Eddington ratios are shown in the upper panels of Fig. 1 .
The same method is also applied to 26 double-peaked AGNs found from a survey of radio-loud emission line AGNs (Eracleous & Halpern 1994 . Assuming a power-law dependence of continuum flux on the frequency, f ν ∝ ν −α , the rest-frame flux at 5100Å can be estimated from the V-band magnitude m V and Galactic extinction A V (taken from Schlegel, Finkbeiner & Davis 1998) by the following formula:
Using the values of V-band magnitude, redshift, starlight fraction of these 26 double-peaked AGNs given in Eracleous & Halpern (1994 (except that we set the starlight fraction as 0.9 rather than 1 for MS 0450.3-1817 and Arp 102B in order to estimate the nuclear continuum luminosity), and assuming the spectral index α as about 0.5, we can estimate the nuclear rest-frame continuum luminosity at 5100Å. With the FWHM values of broad H α line of these AGNs given also in Eracleous & Halpern (1994 and adopting the conversion formula between the FWHM values of H α and H β lines, we can estimate the black hole masses and Eddington ratios of these 26 double-peaked AGNs. The results and the related data are summarized in Table 2 . The black hole masses are from 3 × 10 7 M ⊙ to 3 × 10 9 M ⊙ and the Eddington ratios are between 0.001 and 0.08, The average black hole mass of these 26 double-peaked AGNs is 10 8.78 M ⊙ and the average Eddington ratio is 10 −2.01 , both being similar to those obtained for the double-peaked SDSS AGNs. The histograms of the black hole masses and Eddington ratios of these 26 radio-loud double-peaked AGNs are shown in the lower panels of Fig. 1 .
The black hole masses and Eddington ratios of 3 of the radio-loud, double-peaked AGNs have been estimated previously. For 3C 390.3, the black hole mass of 3.7×10
8 M ⊙ and Eddington ratio of 0.012 were derived from the reverberation mapping study (Wandel et al. 1998; Kaspi et al. 2000) . Our estimation gives the values of 7.3×10 8 M ⊙ and 0.007 respectively. For Arp 102B and Pictor A, Ho et al. (2000) gave their black hole masses of 2.2×10
8 M ⊙ and 6.2×10 8 M ⊙ , and Eddington ratios of 0.001 and 0.015 respectively. Our estimations give the black hole mass of Arp 102B as 1.4×10
8 M ⊙ and that of Pictor A as 5.9×10
8 M ⊙ , the Eddington ratio of Arp 102B as 0.0014 and that of Pictor A as 0.002. Most of our estimated values are consistent with previous results within a factor of a few.
Comparison of high-luminosity and low-luminosity AGNs with double-peaked broad emission lines
Double-peaked broad emission line objects have been found in some nearby galaxies, including NGC 1097 (Storchi-Bergmann, Baldwin & Wilson 1993), M81 (Bower et al. 1996) , NGC 4203 and NGC 4450 (Ho et al. 2000) . These objects are all classified spectroscopically as Type 1 LINERs and have very small nuclear luminosity (< 10 43 erg/s), very low Eddington ratios (< 10 −3 ) and relatively flat broad band continuum (α OX = 0.9 − 1.1) (Ho et al. 2000) . However, the high-luminosity AGNs with doublepeaked broad emission lines seem to have some different properties from their low-luminosity counterparts. Eracleous & Halpern (1994 indicated that the X-ray luminosities of most double-peaked objects in their radio-loud sample are larger than 10 43 erg/s, implying that the nuclear luminosities of these objects are at least two orders higher than the low-luminosity double-peaked objects. Strateva et al. (2003) also noticed that most double-peaked SDSS AGNs have optical luminosities of a few times 10 44 erg/s, similar to the average value of all SDSS AGNs. They found that only 12% of these double-peaked AGNs are classfied as LINERs. The avearge value of α OX of these objects is 1.4, which is the same as that found for normal type 1 AGNs (Mushotzky & Wandel 1989 ) and normal SDSS AGNs (Anderson et al. 2003) , but significantly larger than that of low-luminosity double-peaked AGNs. These differences between the high-luminosity and low-luminosity double-peaked AGNs may not be purely attributed to the selection effects.
After deriving the black hole masses and Eddington ratios for the high-luminosity double-peaked AGNs in two samples, we are able to compare these fundamental parameters with those of low-luminosity double-peaked objects, which were summarized in Ho et al. (2000) . In Fig. 2 we show the values of black hole masses and Eddington ratios of these double-peaked AGNs. Clearly we see that all the 4 low-luminosity objects have black hole masses smaller than 10 8 M ⊙ and Eddington ratios lower than 10 −3 , while most of highluminosity objects have black hole masses larger than 10
8 M ⊙ and all of them have Eddington ratios higher than 10 −3 . The average value of black hole masses of high-luminosity objects is about one order larger than that of the low-luminosity objects, and the average value of Eddington ratios of the former objects is about two orders higher than the later ones. We also noticed that the prototype object of double-peaked AGNs, Arp 102B, with black hole mass of 10 8.1 M ⊙ and Eddington ratio of 10 −2.8 , locates right between the low-luminosity and high-luminosity objects in Fig. 2 , meaning that it may be an "intermediate" object. In Fig 3 we show the distributions of the bolometric luminosities of these double-peaked AGNs. We can see that the low-luminosity double-peaked AGNs have both lower bolometric luminosities and lower Eddington ratios, in contrary to the high-luminosity objects. The average value of bolometric luminosities of high-luminosity objects is more than two orders higher than that of low-luminosity objects. Again, Arp 102B, with the bolometric luminosity of 2.7 × 10 43 erg/s, locates right between these low-luminosity and high-luminosity double-peaked AGNs in Fig. 3 .
As we have mentioned, there are also differences in the optical-X-ray α OX spectral indices of high and low luminosity double-peaked AGNs. This may reflect the difference in their broad band continuum shapes, which are closely related to the radiation processes in the center of these AGNs. The α OX values are available for 47 SDSS double-peaked AGNs (Strateva et al. 2003) and 4 low-luminosity ones (Ho et al. 2000) . Using our estimated nuclear luminosity at 5100Å (see section 2) and the X-ray luminosity data (mostly in the 0.1-2.4keV band) for 26 double-peaked AGNs in the radio-loud AGN sample (Eracleous & Halpern 2003) , we can derive the luminosity values at 2500Å and 2keV and then estimate the α OX values for these objects assuming a typical optical continuum spectral index of 0.5 and a typical X-ray photon index of 2. The derived α OX values, in a range from 1 to 1.7 and with an average value of 1.2, are also listed in Table 2 . Evidently, the α OX values of double-peaked AGNs in two high-luminosity samples are larger than those of low-luminosity objects. In Fig. 4 we show the dependence of α OX value on the Eddington ratio for all these 77 double-peaked AGNs. A Spearman's rank test gives the correlation coefficient of 0.60 and a chance probability of 3.5 × 10 −8 , indicating a modest correlation between the α OX values and Eddington ratios. From Fig. 4 we can clearly observe a trend that the objects with lower Eddington ratios seem to have smaller α OX values. When the Eddington ratio of an object is higher than 0.01, it usually has α OX value larger than 1. We noticed that one of the SDSS double-peaked AGNs, SDSS J1710+6521, with the largest Eddington ratio of 10 −0.9 in the SDSS sample, also has the largest α OX value of 1.9. However, we noticed that both the α OX and Eddington ratio depend on the optical continuum luminosity. If we keep the continuum luminosity at 5100Å fixed, the partial correlation coefficient between the α OX and Eddington ratio is only 0.24. Therefore, the modest correlation between the α OX and Eddington ratio is probably induced by the correlation between the α OX and optical continuum luminosity (or bolometric luminosity), which showes a Spearman's rank corrleation coefficient of 0.60 and a chance probability of 3.2 × 10 −8 for 77 double peaked AGNs.
The differences in the Eddington ratios and α OX values of these double-peaked AGNs with high and low luminosities may be also related to the presence or absence of a big blue bump in the optical/UV continuum. Such a big blue bump is usually regarded as the signature of Type 1 AGNs (Sun & Malkan 1989) , and most probably originates from the thermal radiation of an optically thick, geometrically thin accretion disk (Shakura & Sunyaev 1973) . In Fig. 5 we show the sample spectra of four objects in the SDSS sample of double-peaked AGNs 1 . Two of them, SDSS J1710+6521 and SDSS J1424+5953, have the largest Eddington ratios in the sample, while the other two AGNs, SDSS J0817+3435 and SDSS J0759+3528, have the smallest Eddington ratios. From their spectra we can clearly see that two AGNs with larger Eddington ratios have relatively stronger radiation in the blue-ward of 5000Å than other two with smaller Eddington ratios. Such a difference in the spectra shape can be also clearly seen from their u − r colors. The u − r values are 0.10 and 0.13 for SDSS J1710+6521 and SDSS J1424+5953, while those are 2.53 and 0.92 for SDSS J0817+3435 and SDSS J0759+3528 respectively. Therefore it is clear that a big blue bump is probably present in some high-luminosity double-peaked AGNs with larger Eddington ratio. The properties of these high-luminosity objects may be similar to type 1 AGNs in many aspects. On the contrary, the low-luminosity double-peaked AGNs, most of which have Eddington ratio lower than 10 −3 , probably be lack of such a big blue bump in their LINER-like spectra (Ho et al. 2000) .
From our study we see the there is only one object with bolometric luminosity larger than 10 46 erg/s and with Eddington ratio larger than 0.1. It seems that we can hardly observe such an object in more luminous AGNs. In some previous studies it has been suggested the reason for that is probably due to the face-on orientation (Corbin 1997) or the broad emission lines arising from an accretion-disk wind rather than from the disk itself (Murray & Chiang 1997; Eracleous & Halpern 2003) for majority of luminous AGNs. Here we propose another explanation based on the investigation of the dependence of the peak separation of the double-peaked emission line profile on the Eddington ratio. Strateva et al. (2003) have given the red peak and blue peak positions, λ red and λ blue , for 116 double-peaked SDSS AGNs in their Table 3 . The Eddington ratios of 109 of these objects (other 7 objects have no published FWHM values) have been estimated by us in Section 2. In Fig. 6 we show the relation between the peak separation, ∆λ = λ blue − λ red (their values are listed in Table  1 ), and the Eddington ratio for these 109 double-peaked SDSS AGNs. Clearly we see that as the Eddington ratio increases the peak separation decreases. A Spearman's rank test gives a correlation coefficient of -0.79 and a chance probability of 5.2 × 10 −24 , suggesting a strong apparent anti-correlation between the peak separation and Eddington ratio. If the Eddington ratio of a double-peaked AGN is higher than 0.1, its peak separation will be probably smaller than 1000km/s (or 22Å). The double peaks in the emission line profile of this object will be very difficult to be detected.
However, we noticed that there is a strong correlation between the line peak separation and line width (FWHM) (with a Spearman's rank correlation coefficient of 0.84). This may natually lead to an anti-correlation between the line peak separation and Eddington ratio because the black hole mass is proportional to the square of FWHM. Keeping the H β line FWHM fixed, we found the partial correlation coefficient of line peak separation with the Eddington ratio is only 0.05. Therefore, we need to be cautious about such an apparent anti-correlation if we calculate the black hole mass using the emission line width. On the other hand, many studies have shown that narrow line Seyfert 1 galaxies may have relatively smaller black hole masses and higher accretion rates (Boller, Brandt & Fink 1996; Mathur 2000; Puchnarewicz et al. 2001) , which seems to support the anti-correlation between the line width the Eddington ratio. Future works, especially those on estimating the black hole mass without using the emission line width, are needed to confirm such an anti-correlation. If it is real, such an anti-correlation may provide us a clue to explain why the double-peaked broad emission line profiles were mostly found in AGNs with low Eddington ratios.
Summary and Discussion
We have derived the black hole masses and Eddington ratios for 135 double-peaked broad line AGNs in two samples ( Strateva et al. 2003) ; Eracleous & Halpern 1994 . These estimations enable us to compare their properties with those of several low-luminosity double-peaked AGNs known previously (Ho et al. . 2000) . We found that these 135 double-peaked AGNs have black hole masses from 3 × 10 7 M ⊙ to 5 × 10 9 M ⊙ , dimensionless accretion rates (Eddington ratios) from 0.001 to 0.1. and bolometric luminosities from 10 43 erg/s to 10 46 erg/s. These values are significantly larger than those of several lowluminosity AGNs with double-peaked broad emission lines. The optical-X-ray α OX spectral indices of these double-peaked AGNs are from 1 to 1.9, with an average value of 1.4 and 1.2 respectively in two samples, being systematically larger than those of low-luminosity doublepeaked AGNs. We have found a modest correlation between the α OX value and Eddington ratio for double-peaked AGNs and have shown that the double-peaked AGNs with higher Eddington ratios (or higher luminosity) tend to have larger α OX values. In addition, we demonstrated the differences in the continuum shape for double-peaked AGNs with higher and lower Eddington ratios and found that the objects with larger Eddington ratios probably display a big blue bump in their spectra, similar to many normal type 1 AGNs. However, an apparent anti-correlation was found between the peak separation and Eddington ratio. If such an anti-correlation could be confirmed by future works, it may help us to explain why the double-peaked profiles are hardly observed in more luminous AGNs with Eddington ratio higher than 0.1.
Our results suggested that high-luminosity double-peaked AGNs probably have some different properties from low-luminosity ones. This is supported by the smaller fraction ( 12%) of LINER-like objects in the SDSS double-peaked AGNs (Strateva et al. 2003) , but is different from the previous suspicion that the double-peaked broad line AGNs are LINERlike objects with low-luminosity and low accretion rate (Eracleous & Halpern 1994; Ho et al. 2000) . Now we see that the double-peaked broad emission lines can also be found in AGNs with bolometric luminosity up to 10 46 erg/s, with black hole mass up to 10 9 M ⊙ and with Eddington ratio up to 0.1. Some high luminosity double-peaked AGNs, especially those with Eddington ratio larger than 0.01, may share many similar properties, such as a big blue bump and a large α OX value, as normal type 1 AGNs. Our results support that the high-luminosity double-peaked AGNs (with Eddington ratio larger than 0.01) may have different accretion disk structure with low-luminosity ones. This can be clearly see from the relation of their α OX values with Eddington ratios (see Fig. 4 ). Most probably, an ADAF-like accretion flow exists in the low-luminosity double-peaked AGNs with Eddington ratio smaller than 0.01 while an optically thick, geometrically think accretion disk exists in the high-luminosity double-peaked AGNs with Eddington ratios larger than 0.01. Such a critical Eddington ratio or dimensionless accretion rate (around 0.01) has been also mentioned in some theoretical studies on the transition between the hot ADAF and the cold disk models (Esin, McClintock & Narayan 1997; Narayan et al. 1998; Rozanska & Czerny 2000) . The different radiation processes in an ADAF and a cold disk may naturally account for the observed lower α OX values of low-luminosity double-peaked AGNs and the higher values of high-luminosity ones. The absence of a big blue bump in the low-luminosity double-peaked AGNs and the presence of that in some high-luminosity double-peaked AGNs are also consistent with the different accretion process in these objects. However, more detailed theoretical modelings of the accretion disk structure and the broad emission line region of double-peaked AGNs are still needed to understand our derived relations of the α OX value and the peak separation with Eddington ratio.
Finally we would like to mention that there are substantial uncertainties in estimating the black hole masses and Eddington ratios of double-peaked AGNs. Although we believe that considering these uncertainties will not alter the main results in this paper, we should be cautious in using the estimated value of black hole mass and Eddington ratio for a specific object. Firstly, the poor understandings of the geometry and dynamics of the broad line region may cause substantial errors in black hole mass estimation (Krolik 2001) . The inclination of the broad line region, which may not be randomly distributed for double-peaked AGNs, may lead to an uncertainty in black hole mass up to a factor of a few (McLure & Dunlop 2001; Wu & Han 2001b) . Secondly, the variations of the broad emission line profiles are common in double-peaked AGNs (Zheng, Veilleux & Grandi 1991; Newman et al. 1997; Storchi-Bergmann et al. 2003) . This may also affect the accuracy of black hole mass estimation using the Virial law. Thirdly, the starlight fraction for double-peaked AGNs varies a lot from 0.1 to 1 (Eracleous & Halpern 1994) . A careful subtractions of the starlight from the observed luminosity must be performed in order to accurately estimate the nuclear continuum luminosity, which is important in deriving the broad line region size and the bolometric luminosity for a double-peaked AGN. Finally, in this paper the bolometric luminosity of double-peaked AGNs is simply derived from the nuclear continuum luminosity at 5100Å. More accurate estimations may be done by integrating the observed flux points in a SED from radio to X-ray or by fitting the average SED for double-peaked AGNs to the available flux points (Woo & Urry 2001) . Future efforts in diminishing these uncertainties will be undoubtedly much helpful to understand the physics of double-peaked broad line AGNs.
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